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(54) NON-AQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: ^ 
PROBLEM TO BE SOLVED: To provide a coin 
type (button type) non-aqueous electrolyte 
secondary battery that is durable at a reflow 
temperature. 

SOLUTION: (1) An electrode and member having 
a heat resistance were selected. (2) By reducing 
fine powder, electrode active substance was 
made more thermally stable. (3) By heat-treating 
the electrode at 200° C to 450° C, the 
degradation of battery characteristics was 
inhibited. (4) In the selection of electrolytic 
solution and thermo-stable member, the 
optimum combination was investigated. By the 
optimum combination of these technologies, a 
coin type (button type) non-aqueous electrolyte 
secondary battery that is durable at a reflow 
temperature was prepared. 
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/Co ^Rl*2 t o n/cm a rfia4. 0 5 mmOQ-^U 
» KC»ffi^L/cfc(D£ffll>/c 0 ^<Df£, C OfiKC 0 
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2. 5CDSJ^rig^LriES^ffJ4 0, #MCC0MHB£- 
$(£2 t o n/cm 1 "C[i:S4. 0 5 mmO^U^ KC 
MEJER^U/Co C<D«tCbTf#£ft/ciE@^U 

t*2*flat»rjEa^-^3ccs»u— #{kL/fca, Am 

*r 2 5 0 "CC 1 2 B$«ffll/c 0 *©8l 15 0tr 

[0 0 5 0 ] fiStt, ^(D^CCUr^Sab/Co rUlgCDS 
nO^Wl 5 Mm«TO&t£(Dk(7) 

*Jt7 0. 5:21. 5 : 7 OSI^-Cil^ U r Jtffi®^ 
SfliO/c. £#J£2 t on/ / cm 2 rilS4. 0 5mm 

«FPa«Eitin^e«o/c 0 £*>cc, M/^nicyMA 

nO^lmol K2tL3. lmo 1 iftSiSISOfttf 

/Co 

[0 0 5 1 ]tM7d t-BL EC<Dtm\k\ : 
lffl^««CCL i BF 4 ^rl mo l/l^«b/cfe(D4 
ffil^/Co Afxer^h8«, #U 7cc-U>1f;U7y K 

7^iiT« (XttMl 5) , f7a>4*ttm 



13 

~>-h (mtfcffli 6) zm^it. 

[0 05 2 ] <«*t«l 7-L8) iE«tt^©*CC or 

y$. temmt LX7yu>&mmtkt&im. : r-fe^u 

Is???? : f7P>= 8 0:10:1 OCDfd^r^ 
LTWSO. 8mm©t/- htfWL, jiff 3. 9 5m 
mfc:JT^&l>/c. C©&ttt,Tf#£ft/cIEfr^ 

5 0 -cr 1 2B?^EE^|£^L^ 0 
[0 05 3 ] *©«BclyrfHBLfc. rfJ^COS 

i O 1 5 umX x 5 m m J«TCD&S<D CD 

fiJt45 : 40 : 1 5(Df!ter?g^ (JttkMl 7 ) % $ 
fcttrfrJR© S n 0*¥J$eg*J 1 5 m mT\ 5 m mJ^T 

**n-ensajt7 o. 5:21. 5 : 7<du^ts£ 
ohm* 1 8 ) isxnmm&ftt btc a ^m*2 1 0 n 

/cm 2 riI:S4. 0 5mm(Z>^U^ KcapEBK0Ofc 

fe©*flac*fc. cvmicLxmztitcnm^i' 

y h 4 &RX£«*f£7 o-i *S3!*14®flgS»SiJ 
^6ft*«B»«»2 *fflt*rft*^-^ 5 ccjgsu- 
fttfcLfcSL *«*r2 5 0lCri2l»BirWHILfc. 

5 0-Cr8^Pa«EB»»fa»L^ o Sfcfc, ^ 
Uy h±CC»;^«>A*-fJl/6*B:a4mmK:JT%ftC^c 

/Co yf-SAOlttSiO^lmolKJtOS. 6mo 
K SnO^lmo 1^U3. lmol<bft£fi£fe 

[0 054]1K$7« 4 r-BL, ECcDfflgltl : 
1S^*»CCL i BF^ 1 mo 1 / 1 fiJBLfcfc©* 

[0 05 5 ] 9-28) JE««^<0«tC0r 

flWOfc. ffij£cDL iMn,0 4 (DGMIM19). TfrJR© 
LiCoO, (*J6«2 0), rftl&DMnO, (HffiW(2 

1) , rPlgCDMoO, (SaS«2 2) , jRttLTffcSRL 
/cL i Co 0 . s N i a . s O, (»fe0«2 3) , L i N i 0 2 

<£ttffl2 4 ) % LiTiO, (HffiW2 5), Li 
i.nTii.nO, (^J6W2 6) , MoO a . 71 
2 7), rfJJRCDN b , O s (HJfcfll2 8 ) £¥i$J&&# 1 
5umX % 5umMT<D&m<Db<D£lO%lU±^&rj: 
^£5foffiW&&[stcb<DlcmWft£LX#77Tj h 

^77r-f h:#yr^J;l/|t=88. 5 : 9 : 2. 5 : 
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ton/cm l rig4. 0 5 mm<D-^ U » h klJnffiS 

Bote *o>» 4 c<D«ccurf#e>ftfciEfi^u* h i 

fflt^riE«^-X3fC««0-<*{tUfc«. LiMn 2 
0 4 , LiCoO l4 L i C o 0 . 5 N i 0 . s O 2k LiN 
iOz, MnO Jk MoO,, MoO, lMl Nb.O.tt* 
LiTi0 1 iLi llJJ Ti 1 .„0 4 ti«E* , C 
3 5 0TCr7l»HIMOTLfc. 5 0Tir8l5lB 

io ffiRMSmtikLtc. 

[0 0 5 6 ] MS». ;XCD«(C OrffiULfc. Ifr&CDS 
i O *^JStftS*J 1 5 u m T\ 5// m«T(D&S<7) fe © 

(ommtuxmwc. cwtsmmtcmmfiitLxt/? 
?7<ib* % i&mffltbx#vTt7V)i>m* j £ri'etim 

«t4 5 : 40 : 1 5 ©«^ra^Or*««&JW<t L 
tc 0 ^S»J£2 t o n/em't^. 0 5mmCD^U 

X&Ztllttm^ls y h4^K**»«t7^7-it 

20 S^KttWgS«tiJ^6«cS«&ai«A2 *fl9t»rft« 
*-*5fc^LH*ffcbfc8L 1 5 0"Cr8B*IBjftE 

[0 05 7] y*SA©*«30Wli 9. 2 0. 23. 
2 4CDt§£- s S i OWlmo 1 KS#b2. Omoli^ 

z&zmm. mmm2i, 22, 25, 26, 2 

7, 2 8<D«^ SiO*JlmolfC»L3. 6 mo I 
£teZMZ9t;*)mtc. W«R7tt. r-BL. ECCD 
30 (*Stfcl : lfi^«ttCCL i BF 4 £ 1 mo 1 / I «» 

(^ffiW2 9-3 2) iE«i^©«ccurfHRLfc. TU 
JROLiMn.O, (I1M2 9) t rfilOLiCoO, 
(^SSW3 0) , MltMl/cLiCo 0 ,Ni 0 s 

o 2 (mmm3 i ) . LiNio. (HSSW3 2 ) *^ 

^iJ&U 5/irar, 5 /im^TCD^ScDfeCD^ 1 0%fe( 

Sffi^JS: ^77 7-/ h : ^'Jr^jJl/8=8 8. 5: 
9 : 2. 5<WH^r«£t,TjE*6«iU ^«CC©iE 
■ffi^S0*2 t o n/ / cm 2 rilS4. 05mm(D^U? 

LiMn.O,, LiCoO,, LiCo 0 . $ Ni 
o. s 0 2 , L i N i 0 2 «^r2 5 0 - Cr7B#HI»^ 

>o mute. *<D&ibo*cx8mmm£mmnmLtc. 
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[0 05 9 ] fiffitt, 'XOmCLXftmUtc. TffjgCDT 

5:9:2. 5 OfH^-Cg^b-cmSS^Ji L/c„ 
#J£2 t o n/cm'TlfiaK. 0 5 mnKD-^U y b 

tt«sfl§ss^ 6 ft znmmmft 2 zm^x 

5K&SU-#{blfctlL 2 5 0°Cr'7B$^MBEJjn^ 
*SL/c. 10 
[0 06 0]lg«7«, r-BU ECOffcgJtl : 
1*I£?§J®K:L i BF«£lmo 1 / 1 mmLtct><D* 

[0 06 1 ] (*&fe#J3 3-3 6) JEmte-XOimiCLX 
f^b/Co rPSS<DL iMn 2 0 4 (H*fe{&!3 3 ) . rfrKO 
LiCoO, (IWH3 4) % ^brf^U/cL i C 

o..,n i ,. s o, (mmm3 5) % l i n i o 2 (mmm 

3 6 ) 1 5 m mr 4 5 m m\>AT<DW£<D i> 20 

= 8 8. 5:9:2. 5©«£r«£0TjEtt£*iJ<fc 
U :fcteC<DiEffi^S9*2 t o n/cm 2 ritS4. 0 

— fltftO/clk LiMn,0 4 . LiCo0 2 , Li Co 
o. 5 Ni 0 . 5 0 2 , LiNiO I «AM*r2 5 0 , Cr7 30 

B$nttfti9 Ltc 0 *©aiso °c-e 8 mmffiEMmniM 

Ltc 0 

[0062] nmt. 'XomicLxftsivtc. ^<dm 

o O, *¥*$6LWfi 1 5 m mf, 5 m m«TcO^S<^4> 
<D£ 1 0%«±**ttir»J:5«:»Mlttun:fe©Cc*« 

£-en^*i*ffiit8 8. 5:9:2. BOSU^rg^b 
Tftffi«^39<!:0fc. ^J£2 t on/cm l -CitS 
4. 0 5mm<7)^U > hCCjjnEE^L//ct<D^ffl(,>fc e 

coaccurfs^nytfis^u^ h4*iSR* 40 

n#2*m^xnm*-x5( l cmwL,—#{tLtc'i& m 
E*r-2 5 ovxsmmmm&i&Ltc. 

[006 3 ]«B«7«. t-BL ECOfttSttl : 
lS^JBMUCL i BF^lmo 1 / \®mLtci><DZ 
mi*tc„ itf***? h 8(2. x.-isis-Vfry r <4 K 

[0 0 6 4] (ISSS«3 7^4 0) iE««^(0«tCLr 
fffiUfco rUflSOL i Mn 2 0 4 (HJSW3 7) % rfrlg© 50 
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LiCoO, % MLTMl/cL i C 

o,.,Ni 0 .,o, (mmm39) . l i n i o 2 (mmm 

4 0 ) 15am^ 5 m mtTFO&gCD 

mthxtf^y r << ISWWiur^ur^y^M 

= 8 8. 5:9:2. 5<DSJ^Tig^ triEfiS^Slli 
U &KiC<Z>IEffi£S0*2 t o n/cm , tIS4. 0 

JW*> ft £ 2 > TIE©*- - X 3 CC^SP 1/ 

—mtLtci^ LiMn 2 0 4 , LiCo0 2 , Li Co 
,. 5 Ni p . 5 0 2 , LiNiO 1 ^*t250 , C, 7 

mamm otc. wsiso °cx s mumsaamitm 

L/C 

[0 06 5 ] MB*. ^<D«CC LtffiSl/c. Mir 
fWLfeMoOa.niWIlS^lS/imt, 5/imH 

rosso 4><d^i o%«±^^fti>^^td&^gSL 
yr^yji/Bt^-tn-ensatks 8. 5:9:2. scd 

W^rJS^OrMfli^WiLfc. ^50*2 t o n/c 
m 2 TitS4. 0 SmmCD^Uv btcmED&J&Ltc&CD 

[006 6]1«7« 4 r-BL ECcD^fBibl : 
lH^jfflaccL i BF^lmo 1 / 1 aSJBLAifeO* 

[0 06 7] (H»«4 1-44) jEffitt^O«CCLr 
f^U/c, rRI^OL iMn 2 0 4 (^Jfe«?U3 7 ) % rSI^CD 
L i CoO, ($mW3 8) % titf8 t lsXftf£LtcL i C 

o d . 5 n i 0 . 5 o 2 (mmm3 o> , l i n i o, (Uttw 

4 0 ) 1 5 u mr % 5 u m«T<D«iS<D4> 

©*1 0%«±d*ftl^9fc»B«ttLfc«>©(cai* 
ffltLXtfzryrJ hZ, mmffltLXXVT? V)IM 
^rfiSi:b, JEmmaW : V"?? r A h : # V T t> V )im 
= 8 8. 5:9:2. 5<O^XM^LXIEm^mt 
^CCCCOjEffi^»J*2 t o n/cm 2 -CitS4. 0 
5mmO^U?h«Cj)Ilffi5Bgl/c. -ecDf^, CCD^U 

jW^e>fti«sai*«2*fflt»riEffi^-x3tc«»L/ 

-ft{fcLfc«, LiMn 2 0 4 , LiCoO., LiCo 
o. 5 N i 0 . s O 2v L i N i 0 2 ^^*t?2 5 0°C-C7 

m&mmistt. *<dih i 5 0 °c^8 mnmEnamitm 

btc 0 

[0 06 8 ] fittu. ^©«ccurfp«i/te Q Mir 

f^L/cL i,T i,0 12 ^ag?&il 5m 
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X#VT2 OJm^tti^timmttS 8. 5:9:2. 

bom^-cm^uxnm^mt Ltc 0 -&m*2 t o n 

/cm'~Cit&4. 0 5mmCD^b y KCjjnffi&Tfcb/c 

wbu/c^, ^ee4»t2 5 o-cxmmmm&i&Ltc 

[0069]tii7^ r-BU ECOftfSltl : 10 
lm&mmttL i BF^lmo 1 / 1 *§»?U/ck<D£ 

[0 07 0 ] {mm 3 ) iE*tt*0«CC L TflMH U 
/c 0 TPSRCDL i o.3>Mn(V„ (PA0) 
#2 0amT\ 1 0 umWT<D&&(£kCD£2 0%tLh 

0 .,*MnO 2 . 43 :^7 7 ^h:;i<»;r^ U;^= 8 20 
8. 5:9:2. 5 (D»dr«^UTIE«£JW£ U * 
&CC<DIE@^J£2 t o n/cm 2 rii:S4. 0 5mm 

uyta, i 5 o °cr 8 nmwmxmsm o ft. 
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[007 1 ] ©ffitt, &<D«fCOTflE»[L/c. rfrlfcCDS 
i 0£¥£j&&# 1 5 umX, 5 /xmOT<D&&<£>k(D 

(ommstLxm^tc zcomwmicmnftitLx?? 
?r>(Y*. mmmtLxtfVTzvtmz^ti^tim 

ffi±4 5 : 40 : 1 5 0»^r«^Utt«I^S!liL 
/Co ^J?:2 t o n/cm*-Cil&4. 0 5 mmCO-^U 

TfSfctl/cfitt^U v b 4 *gaR€ra»Ktt^ * ^-<hT 

*~*5CC^UH*ffcL/c«. 1 5 0-Cr8RF(ffljSBE 

*ui[S4mmCCjT%ftC^cfe©«:BE#L, U^tfA-© 

[0072]«KiS7tt. r-BL, EC<D#»J£l : 
lffl£*«CCL i BF 4 *lmo l/l*»Lfcfc(D* 

^giflirf^$n/c^c7)^:ffl^/c e -fe^u-^Qtt, # 

[0 07 3] C©««CLrf«SSti/t«ft*iE-fiafi& 

tt**T ft o /cB?(D3Siffirta5ffiln (lkHz, 1 m A ) CD 

[0 074] 
Ml] 
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[0 0 7 5 ] 







u 7 d— /\ 

BU 




1 


8 1 


2 0 0 


'M&W 2 


8 3 


2 0 1 


'Mfam 3 


8 2 


19 8 




8 0 


1 9 5 


*&mm 5 


8 1 


2 1 0 


^Jtefll 6 


8 2 


2 0 9 




8 0 


1 8 0 




7 5 


1 7 5 




9 0 


2 2 0 
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1 3 0 


2 6 0 
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2 1 0 


i 2 
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2 3 0 
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2 1 0 
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2 2 0 
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2 1 0 
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1 2 0 


1 9 0 
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16 0 
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7 1 


14 9 I 
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6 0 


1 8 7 


2 0 


6 2 


18 2 1 


2 1 


8 5 


19 5 


%mw2 2 


7 0 


1 5 8 


3 


8 2 


1 6 5 


*»w 2 4 


7 3 


1 5 4 


*2fcW 2 5 


5 5 


1 6 0 


'MMW 2 6 


5 3 


1 4 5 


2 7 


7 2 


16 0 [ 


31M09 2 8 


6 2 


1 9 0 


SfcifcW 2 9 


6 5 


7 0 


^JHgOT 3 0 


6 8 


6 9 






KttAflStttt (ft) 


H* 




3 1 


7 2 


7 6 


nmm 3 2 


7 3 


7 5 


^js^j 3 3 


8 6 


8 8 


%mmz 4 


8 2 


8 5 


%ftW3 5 


8 5 


8 6 


6 


8 7 


8 9 


5l$fe0!)3 7 


8 5 


9 0 


l&tfcOT 3 8 


8 4 


8 4 


^*«3 9 


8 8 


9 0 


^ife03 4 0 


9 0 


9 1 


^^14 1 


5 8 


6 2 


%mm* 2 


6 0 


6 0 


5*1*1014 3 


5 9 


6 3 


^J10fl 4 4 


6 1 


6 5 


ifc##J 1 


9 3 




Jt«09 2 


9 0 


mm 


it«W 3 


9 2 


4 12 
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